Housing is a basic human need and its liveability transcends beyond the perimeter of the housing unit. The quality of the living environment is important for an individual's wellbeing. The factors that contribute to the inhabitants' satisfaction in a living environment are essential inputs in monitoring the success of housing policies of the government. This paper measured the dimensions and attributes of the living environment of the public lowincome housing estates in Minna, Niger State. A questionnaire was administered to 400 household heads in the three selected housing estates based on stratified random sampling. 366 questionnaires were returned and the data were analyzed with descriptive statistics and factor analysis. Results showed that residents are satisfied with housing unit and economic vitality, but dissatisfied with neighbourhood facilities, and social interaction was lacking among the residents. Also, residents are apprehensive of their safety. This study recommends an immediate improvement of neighbourhood facilities in these housing estates.
INTRODUCTION
Housing remains one of the three most essential needs of man (UN-Habitat, 2006 ) and it can be described as an integral part of a human frame which should respond to the need of its inhabitants. It encompasses all the auxiliary services and living environment facilities, which are necessary to human well-being. The right to a safe, secure, healthy and inexpensive adequate housing was enshrined in the Habitat Agenda (UN-Habitat, 2001 ). This global call for human settlement and shelter encouraged the government of nations to intensify efforts to provide housing for their citizens in particular for the lowincome populace (Makinde, 2013) . Prior to this, Nigeria governments at various times have introduced different housing policies to solve housing deficit problem. Thus, evidences from various studies, show that Nigerians are still under-housed (Nse, 2012; Ademiluyi and Raji, 2008; Makinde, 2013; Ibem and Aduwo, 2012; Aribigbola, 2008) . Nevertheless, both federal government and the state governments have continued building housing units for various levels of income groups (low, middle and high-income) in their respective territory. After the independence in 1960, the governments' commitment towards low-income housing is dated back to the First National Development Plan (1962) (1963) (1964) (1965) (1966) (1967) (1968) . However, there is a lack of mechanism to gauge the success of the government public housing policies or programmes. A successful housing provision does not only depend on merely provision of housing units, but also on the other factors that affects the needs of residents. The failure of many housing projects may be attributed to the lack of knowledge on what determines the liveability of a living environment.
In the recent times, liveability concept has attracted much attention from different disciplines. However, liveability as a concept is an urban planning concept that connotes the ability of a living environment to support human well-being or simply quality of life. Though, the concept of liveability has been said to be difficult to work with due to the imprecise definition (Balsas, 2004; Heylen, 2006; Leby and Hashim, 2010) . On a global scale, center for liveable cities Singapore (2011) defined liveability as that city with a good planning that provides a vibrant, attractive and secure environment for the people to live their life, work and play. It encompasses good governance, gives a competitive economy, high quality of life and environmental sustainability. Also, Economic Intelligence Unit (2012) sees liveability as an assessment of which locations around the world provide the best or the worst living conditions. On the other hand, Mercer quality of life survey (2011) examined liveability dimensions which include, among others; political and social environment, education, etc. On global cases, indicators such as country political stability, international relations with other countries and the presence of international schools were given considerations. However, on a community/residential environment level that is the focus of this study, liveability has been made operational. In such studies liveability dimensions include; social, physical, functional and safety elements (Leby and Hashim, 2010) . Furthermore, a study from Netherland by Heylen (2006) looked at the dimensions of housing/dwelling quality, physical environment quality, social environment quality and Safety of the neighbourhood. Moreover, Omuta (1988) from Nigeria examined neighbourhood liveability through the dimensions of employment, housing, amenity, education, nuisance and socioeconomic. With these few studies discussed, it is obvious that various definitions and applications as found in the literature centered on the human well-being or the satisfaction of the needs of the people (Balsas, 2004) . It is against this background, the liveability dimensions and attributes of public low-income housing estates of Niger State is being measured to monitor the success of the state government housing policy.
AIM AND OBJECTIVES
The overall aim is to measure the dimensions and attributes of the liveability of public low-income housing with respect to the respondents' level of satisfaction with their living conditions. Hence, the objectives are as follows:
i. To test the reliability and validity of measurement structure of assessing liveability with respect to respondents' satisfaction with their living environment. ii. To determine the degree to which the various dimensions and attributes explain liveability iii. To determine the residents' level of satisfaction with their housing environments
METHODOLOGY
This study adopts quantitative research approach. The conduct of household surveys was based on stratified random sampling purposely to select various homes in the three public low-income housing estates selected. 400 housing units were surveyed out of 1000 housing units in three different locations (Krejcie & Morgan, 1970) . However, 366 respondents (household heads) returned their questionnaires which represents 91.5% response and used for the analysis. The questionnaire items measurement was based on 5-point Likert scale (Marques et al., 2015; Mohit and Hannan, 2012) . The questionnaire instrument had six sections; the first section was on the socioeconomic characteristics of the respondents, the other five sections focused on the dimensions of liveability that includes economic vitality, housing unit characteristics, social environment, neighbourhood facilities and safety environment. Prior to the conduct of the household survey in the study area, a pre-test of the questionnaire instrument was conducted, and the feedback incorporated into the final version of the questionnaire.
VARIABLE DESCRIPTIONS
From the extant literature; quite numbers of variables were identified to have been used to determine the liveability based on the interest and focus of the study. The variables of socioeconomic characteristics are commonly variables and this forms the first category of the variable used in this study, and these are; age, gender, marital status, household size, indigene-ship, education, employment status, and number of working class, monthly income, length of stay and tenure status. The other category of variables is related to the assessment of liveability of the living environment as found in many studies and summarized in the Table1 below; 
DATA ANALYSIS

Descriptive statistics
The descriptive statistical analysis was conducted, and it produced the proportions and percentages for the eleven variables of socioeconomic characteristics of the respondents. Also, obtained are the average satisfaction scores for each construct of measures of liveability for all items of the constructs. This helps in identifying the level of satisfaction with the specific individual item. All these analyses were carried out in the statistical package for social sciences (SPSS) version 22 with analysis of moment structure (AMOS) version 22.
Item Reliability Test
The construct items were tested for reliability and found to have reliable Cronbach's alpha reading above 0.70 except safety-environment and social interaction constructs which is less than 0.70. In the case of safety-environment, the seven items achieve 0.50 which is less than a tolerable limit value of 0.60 (Creswell, 2011) . However, Pallant (2007) opined that Cronbach's alpha above 0.70 is preferable, and when the researcher obtained less than 0.70, the items measuring the construct should be scrutinized to know which item or items are not measuring what ought to be measured and may be considered for recoding in case of the negatively worded item or removed. It is against this background that four items from the construct "safety-environment" were removed, leaving three items in the construct with Cronbach's alpha 0.916. On the other hand, the construct "social interaction" violates the model assumption reliability having recorded negative values, and the construct was removed from the initially hypothesized model. The exact alpha values for each of the variables are as shown in Table 2 below; 
Exploratory factor analysis
The exploratory factor analysis with the principal component method was conducted purposely to identify the key dimensions of liveability as evaluated by the respondents. This dealt with multi-collinearity issues that would have arisen due to intercorrelations among the indicators used in measuring the housing estates liveability in the survey. From the extant literature, correlation matrix should be inspected to check for the singularity of items or indicators. Each indicator should have at least 0.2 percent correlation with another indicator. This relationship shows that they are both contributing in measuring a particular latent construct. An item or indicator without such attributes should be deleted (Andy, 2009; Eugenie et al., 2014) .
RESULTS AND DISCUSSIONS
The socioeconomic characteristics of the respondents
The results of the descriptive statistical analysis showed that the majority (79%) of the participants are men. The majority (60.6%) is at the age of 31-50years; the estimated average age is 43years and close to 94% obtained higher education. Nearly 70% are gainfully employed in both government and private sectors. 85% of the respondents are married, and 62% had a household size of five persons and above. The estimated average household size stood at 7. And 58% of these families have only two persons working. However, 63% earned close to N100, 000.00 (USD500) per month, 32% about N200, 000.00 (USD1000) monthly and the remaining 5% earned above N200, 000.00 monthly. Furthermore, 76% represents owners' occupied, and 24% are renters. Also, on the length of stay 73% indicates less than ten years while others have lived there between ten years and thirty years. Also, 75% are from the state, and the other 25% are from other states of Nigeria. Based on the above, the participants in the survey could be said to have enough knowledge of their neighbourhood environment and, therefore, the data emanated from them could be regarded as reliable.
Overall satisfaction level with liveability dimensions
The pattern of responses from the residents of the three housing estates seems similar. The mean overall satisfaction for housing unit characteristics, neighbourhood facilities, safety-environment, economic vitality and social interaction are as shown in Table 3 . The residents in M.I. Wushishi estate, Bosso estate and Tunga low-cost were satisfied with their housing unit characteristics with average scores of 3.10, 3.54 and 3.58 respectively. A similar finding on dwelling unit was reported in the study of private low-cost housing in Malaysia by Salleh (2008) . Also, the residents' level of satisfaction with economic vitality shows contentment with average scores of 3.18, 3.37 and 3.71 in M.I. Wushishi, Bosso estate and Tunga low-cost respectively. However, in all the three housing estates the residents expressed low satisfaction on the neighbourhood facilities and social interaction. This finding corroborates the findings of the study of the low-cost residential environment in Malaysia by Ismail et al. (2015) . Similarly, residents of M.I. Wushishi and Bosso estates expressed low satisfaction for the safety environment with average scores of 2.82 and 2.93 respectively, whereas, residents in Tunga low-cost were satisfied with safety in their neighbourhood with a mean score of 3.16. 
Satisfaction with housing units
Evidence from 
Satisfaction with neighbourhood facilities
It is evident from overall mean neighbourhood facilities satisfaction scores of 2.62, 2.60 and 2.91 (Table 3) ; that the respondents were generally dissatisfied with neighbourhood facilities in the three housing estates investigated. This contrasts the findings of the study of residents' satisfaction with public housing in Abuja by Ukoha and Beamish (1997) . However, Table 5 shows the average score values for each of the attributes used in measuring neighbourhood facilities satisfaction as rated by all the respondents. It is evident that the respondents in the three housing estates investigated were satisfied with children education services, healthcare services and garbage collection in their neighbourhoods. The satisfactions mean values ranged between 3.26 and 3.89 (Table 5 ). These findings provide support for previous study by Salleh (2008) indicating that residents of private low-cost housing of Penang and Terengganu in Malaysia were satisfied with neighbourhood facilities such as schools, health center and garbage disposal. On the other hand, the residents of Bosso estate and Tunga low-cost were satisfied with public transport services with mean scores of 3.31 and 3.73 respectively but, M.I. Wushishi housing estate residents' were not satisfied with public transport services as the mean score of 2.74 was obtained. The mean scores obtained for water supply revealed that only residents of Tunga low-cost were satisfied with a mean score of 3.06 while residents in M.I. Wushishi and Bosso estates were dissatisfied with water supply with average scores of 2.55 and 2.51 respectively. On the electricity supply, Bosso estate seems to be at the disadvantage with 2.57 mean scores compared with mean scores of 3.26 and 3.04 for M.I. Wushishi estate and Tunga low-cost respectively. However, it is apparent from Table 5 that respondents were dissatisfied with attributes related to the availability of open/green space, shopping centers & community hall, the nature of road and drainage system condition. It can be inferred from the results that respondents were only satisfied with about 45% of the total neighbourhood facilities attributes investigated. In these findings, it can see that it is consistent with the previous study's findings showing lack of access to basic neighbourhood facilities in public housing estates in Lagos and Ogun States, Nigeria (Ilesanmi, 2012; Ibem and Aduwo, 2013 ). Satisfaction with safety Table 6 shows the mean satisfaction scores for all safety attributes. The respondents were satisfied with only three out of seven safety attributes measured. They are safety from crime, safety from accident and property safety. These three attributes indicate mean satisfaction scores above 3.00 out of possible 5.00 points. Evidently, respondents are not satisfied with police protection and street lighting. Also, it is evident that there is a lack of provision in terms of firefighter (fire brigade) and vigilante protection in the neighbourhoods. 
Satisfaction with economic vitality
It is evident that the respondents are satisfied with their economic vitality/liveliness with mean values ranging from 3.10 to 3.90 in all the three housing estates. This means that respondents are satisfied with what they are earning and not affected either by paying a housing loan or being a renter. However, residents of M.I. Wushishi were less satisfied with their access to public transport (Table 7) . Satisfaction with social interaction Table 8 indicates that there is good communication between neighbours in all the three housing estates investigated. However, there is a lack of voluntary activities in all housing estates selected. The average scores of the responses indicates 1.58 (M.I. Wushishi), 1.86 (Bosso estate) and 1.55 (Tunga low-cost). As a result, there is the lack of participation. 
Exploratory factor analysis
Based on the inspection of the initial correlation matrix, two items of housing units are highly correlated with the value of 0.928, then one was deleted. Following this was the Kaiser-Meyer-Okin (KMO) and Bartlett's Test for adequacy of sample size for factor analysis, the result shows that the sample is adequate. This KMO is suggested to be above 0.5 and for Bartlett's significant level should be less than 0.05. Both criteria were met as the value obtained for KMO is 0.917 and for Bartlett significant level, the value is 0.000. The result shows no singularity problem, although the determinant of multicollinearity value of less than 0.00001 was not met, but it is not severe since the correlation values of the exogenous variables are less than 0.9 (Eugenie et al., 2014) . Also, based on communalities items with a value less than 0.5 were dropped. However, the total variance explained based on initial Eigenvalues of 1 with four factors extracted, gives to a cumulative of 66.868% (Table 9 ). 
CONCLUSION
This study investigated and measured the extent to which residents in the three public low-income housing estates in Minna, Niger State, Nigeria perceived the liveability of their housing estates. The liveability dimensions and attributes of public low-income housing neighbourhoods were established through the extant literature. From the data analysis, four constructs of liveability dimensions and attributes were found to satisfy both internal reliabilities and construct validity (Table 2) . Also, finding showed that the four factors extracted with an Eigenvalues of 1 explained about 67% variance of liveability dimensions of public low-income housing estates investigated, this could be said to be substantial (Table 9) . On the whole, the residents in all the three housing estates were satisfied with housing unit characteristics and economic vitality. Although there are a few attributes of these dimensions that the residents were dissatisfied with, such as the road network in both M.I. Wushishi and Bosso estates, others attributes in M.I.Wushishi estate is parking lots, cleanliness of the estate and overall housing conditions. Also, findings showed that residents in the three housing estates were unsatisfied with the provision/supply of water, open/green space, shopping centers, community hall, nature of roads and drainage system in the housing estates. Despite this, residents were satisfied with few neighbourhood facilities which includes; children educational services, healthcare services, garbage collection and electricity supply with the exception of Bosso estate where residents were dissatisfied with electricity supply. Also, respondents were satisfied with public transport in both Bosso estate and Tunga low-cost while residents of M.I.Wushishi estate felt dissatisfied.
On the safety dimensions, respondents in all the three housing estates investigated affirmed their safety from crime, accident, and they are confident of their property safety. However, they express low satisfaction on police protection, vigilante protection, fire brigade availability and street lighting. These are all important in securing the neighbourhoods against any attack. Moreover, there is the lack of social interactions among the residents of these three housing estates investigated; however there is good communication between neighbours. This lack of social interactions may not be unconnected with the lack of neighbourhood facilities like open space/ recreation ground.
Conclusively, with evidence from the data analyzed, government efforts to provide shelter for the low-income groups in the state has been successful in terms of housing unit and economic livelihood (economic vitality). The indicator of this success is reflected in the level of respondents' satisfaction where 68% of all respondents were satisfied with both housing unit and economic livelihood. However, the respondents' demographic data analysis showed that average household size is seven (7). The policy implication of the above is that while the government continues the provision of affordable housing, it is recommended to increase the development of three bedrooms and above rather than the current policy of developing more of two bedrooms.
In this study, neighbourhood facilities have been identified as inadequate in all the three housing estates. The inadequacy of neighbourhood facilities affects the quality of life negatively and, as a result, the residents were dissatisfied. This study, therefore, recommends proper monitoring by the public housing development agency in the state to ensure that neighbourhood facilities of high quality are delivered along with housing units. And where the neighbourhood facilities are delivered, there is a need for collaboration between government agency in charge of its maintenance and the residents in that neighbourhood to fashion out maintenance strategies. Besides, the current situation in these housing estates needs to be improved, and the least in the liveability profile is M.I. Wushishi estate, therefore, the upgrading/improvement of the neighbourhood facilities should commence there.
Also, security is one of the keys to liveability of the living environment; therefore, the current police divisions in housing estates should be made functional. They should be more on surveillance (patrol) to prevent crimes of any sort. Further, street lights contribute to safety in the neighborhoods, especially in the night. Provision of street lights in all the three housing estates investigated is recommended. It is also important to have firefighter district units for easy access in a case of a fire incident.
As discussed above, the low level of social interaction among the dwellers of these housing estates may not be unconnected with the lack of outdoor space for informal contact among residents. This study, therefore, recommends that outdoor spaces such as open space, children's playground, and shopping centers should always be planned with such large estates. This will encourage social interaction, and it will bring about community association that will help to create safety in the housing estates, and community participation in matters affecting their living environment.
